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Fig.1 The shape of Cyanobacteria (1 — 2, Microcoleus vaginatus ;
3 -4, Scytonema ocellatum ; 5 - 6, Nostoc commune )
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Table 1  Physico-chemical f: and their grades
4L F Physico-chemical factor BB Gradient

K* 0.583 x 107 mol/L.1.345 x 10~ mol/L+2.69 x 10~* mol/L.5.38 x 10~ mol/L

Ca?* 1.77 x 107 mol/L\1.77 x 10™* wol/L3.54 x 10~ mol/L.8.85 x 10~* mol/L

Mg 2.04 x 107° mol/L.5. 1 x 1075 mol/L.1.02 x 10~ mol/L.2.04 x 10~* mol/L

pH 8.9.10.11

®2 EXiFitR
Table 2 Orthogonal design table
L3k pHfH Ca’* ¥ B (mol/L) Mg’ * ¥ B (mol/L) K* ¥ B (mol/L)
Treatment number  pH value Ca’* concentration Mg** concentration K* concentration

1 8 1.77x 10-% 2.04x10°% 0.583x 10~*
2 8 3.54x10°3 5.10x10°% 1.345x10°°
3 8 8.85x10"% 1.02x 1074 2.69x10°*
4 8 1.77x 1074 2.04x107* 5.38x10°%
5 9 1.77x 10-% 5.10x 107 2.69x107%
6 9 3.54x10"3 2.04x10°° 5.38x10°°
7 9 8.85x10°° 2.04x10°* 0.583x10°%
8 9 1.77x 10-4 1.02x10°* 1.345x10°%
9 10 1.77x10°% 1.02x 1074 5.38x10°%
10 10 3.54% 105 2.04x107* 2.69x10°%
1 10 8.85x 10~ 2.04x10°% 1.345x 10°%
12 10 1.77x 1074 5.10x10"% 0.583x 107%
13 11 1.77x10-% 2.04x 1074 1.345x 10°°
14 11 3.54x10"3 1.02x10°* 0.583x 10°%
15 11 8.85x 103 5.10x 107 5.38x10°%
16 1 1.77x 1074 2.04x10°% 2.69x 1073
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BCa* WE M REXM A MERELNE W
BHERBEKFE(P<0.01)(F3). FEHEEY,
2545 1.4.6.7.8.9.11.12.13.14.15.16 B 4
B2 R M =R AR BEKFE;10 B4ES 1.4.6.
12,14 SABZE.3B4AES 2,7.11.12.14.16 §
AEZE.SSLES2.7.11 SL4BZEBNERN
BEKF, Bt 2 SABEIABMBERELEKNR
B4 &M, B pHE 8,Ca®* WREH 3.54x 1073
mol/L, Mg?* ¥ BEH 5.1 x 10™° mol/L, K* K
1.345 x 1073 mol/L,
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The small and capital letters above the column mean the significance of difference of the content of chl

and P <0.01, respectively. They are the same in the following.

at the levels of P <0.05

phyll a in each

H2 BLATFHRUMBREKGER
Fig.2 The effect of physico-chemical factors on the growth of Microcoleus vaginatus
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£3 RARNMEATEIRLER 3.2 BURAFHRAAEREKPEN
Table 3 Variance analysis of Microcoleus vaginatus EARMAEP S SLBBIIEENEDR
B PR HBE A2 R P B (E3), HEMIERER, pHE . MZ*KE.
Eflect 5§ Frocdm MS K B o R A DB 3 A K A B 3 R AR B 3 K P
h:spt 1926743 1 1926743  §58.8848  0.000000 (P<0.01),70 Ca* IEXMMAWBERERNE W

pH'® 59355 3 19785 8.8196  0.000172 FARE(P>0.05)(%4). HFEULBARN, LS
e wsm s e o ooy | SHEELEHERNRBEKT B, LHE
Mg*"* 65255 3 21752 9.6962  0.000085 6. 10537 N EREBEEXE AHI13512.15EZR
k' 88820 3 29607  13.1977  0.000006 tHhEE, A, BRAOEREEKIRNREELEEE

Eex BEAF; » » BEEATE. FA. 5 : pHIE 9,Ca>* ¥E R 1.77 x 107° mol/L, Mg?*

Note: Note: * : the significance of difference at 0.05 level; * * : WEHR5.1%x10° m/L,K* S BEEH 2.69 x 1073
the significance of difference at 0.01 levels, respectively. They are the same mol/Lo

in the following.
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& 3 4558 Treatment number
B3 BAEFHRAGHEHBEKHER
Fig.3 The effect of physico-chemical factors on the growth of Scytonema ocellatum
B4 MAGHAFTESWER BB EKF;H B pH 8.9.10.11 HAH B, pH
Table 4 Variance analysis of Scyz U WHAFNEDERR, VAT ALK EE pH
Juut FhA AME H2 F » 18, 7 pH 10 #9 4 Fi4b B P, 403 9 5403 10,403
Bt %  |[Froodm W5 RERBE MEAE 1 ZRFEH; L4 10,4
BE s 1 1133078 4878891 0.000000 HINLAERZAEZFABE, FALBIOBAT

Intercept
pH*® 58865
ca? 16595
M@ttt 54530
K*** 44979

1962 8.4488  0.000234 S YBRER, B, M ABEAZARETIERAT
5532 2.3819 0.086076 mﬁiﬁﬁ?ﬂ%#%’:p“ ﬁ/‘“ﬂ lO,K"ﬁE)E%J 5.38)(
18177 7.8266  0.000398 1073 mol/L, Ca®* ¥R EEH 1.77 x 10~% mol/L, M?* ¥
14993 6.4558  0.001354 BE 1.02 % 107* mol/L,

x5 WABEHTESINAR
Table 5 Variance analysis of Nostoc commune

wWoWw W W

3.3 EAEF AT E KON
M AEHRNERER, AL 9 BEMAE
MWAEMBRWG(E4), pHEM AR EKpEr T Fre asx R, P
EHRBEKF(P <0.01),Ca* M XA T4 K -
MEWEBEKFE(P<0.05) AT K* RMATAE Intooen
KHEMABE(P>0.05)(R5). #—FHEENK pH*®  137849.2 3
WER,pHE .90 ZHMBATMANBERR O 76 3 1992 288 0.0usl
BE T pH 8.9.10 5}5“5 pH 11 zmmi%ﬂyg Mg** 7796.6 3 2598.9 3.7271  0.015340
3

K* 702.1 234.0 0.3356  0.799624

349841.0 1 349841.0 501.7084  0.000000

45949.7  65.8967  0.000000
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Fig.4 The effect of physico-chemical factors on the growth of Nostoc commune
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Influences of different physico-chemical factors on three Cyanobacteria
separated from biological soil crusts

ZHENG Yun-pu'?, ZHAO Jian-cheng', ZHANG Bing-chang®, XU Ming?, LIANG Hong-zhu', LI Min'
(1. College of Life Science, Hebei Normal University, Shijiazhuang , Hebei 050016, China;
2. Institute of Geographical Sciences and Natural Resources, Chinese Academy of Sciences, Beijing 100101, China;
3. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi, Xinjiang 830011, China)

Abstract: Microcoleus vaginatus (Vauch.) Gom., Scytonema ocellatum Lyngb and Nostoc commune Vauch. sepa-
rated from biological soil crusts were cultured primarily under laboratory conditions. Meanwhile, the influences of differ-
ent physico — chemical factors on them were also analyzed by orthogonal design. The results suggest that the best culturing
conditions of Microcoleus vaginatus, Scytonema ocellatum, Nostoc commune is pH 8, Ca®* concentration is 3.54 x 10~3
mol/L and Mg* concentration is 5.1 x 10~° mol/L, K* concentration is 1.345 x 10> mol/L; pH 9, Ca** concentra-
tion is 1.77 x 10~% mol/L, Mg?* concentration is 5.1 x 10~ mol/L and K* concentration is 2.69 x 10~% mol/L; pH
10, Ca®* concentration is 1.77 x 10~° mol/L, Mg?* concentration is 1.02 x 10~* mol/L and K* concentration is 5.38
x10~% mol/L.

Keywords: biological soil crusts; cyanobacteria; physico-chemical factor



